Creation of a thermostable NADP⁺-dependent D-amino acid dehydrogenase from Ureibacillus thermosphaericus strain A1 meso-diaminopimelate dehydrogenase by site-directed mutagenesis.
A thermostable, NADP(+)-dependent D: -amino acid dehydrogenase (DAADH) was created from the meso-diaminopimelate dehydrogenase of Ureibacillus thermosphaericus strain A1 by introducing five point mutations into amino acid residues located in the active site. The recombinant protein, expressed in Escherichia coli, was purified to homogeneity using a two-step separation procedure and then characterized. In the presence of NADP(+), the protein catalyzed the oxidative deamination of several D: -amino acids, including D: -cyclohexylalanine, D: -isoleucine and D: -2-aminooctanoate, but not meso-diaminopimelate, confirming the creation of a NADP(+)-dependent DAADH. For the reverse reaction, the corresponding 2-oxo acids were aminated in the presence of NADPH and ammonia. In addition, the D: -amino acid dehydrogenase showed no loss of activity at 65 °C, indicating the mutant enzyme was more thermostable than its parental meso-diaminopimelate dehydrogenase.